Study objective-To test the hypothesis that physical inactivity is an independent risk factor for hip fracture in the elderly. Design-Population based, case-control study. Setting-Metropolitan borough of Newcastle upon Tyne. Participants-A total of 197 patients aged 50 years and over, resident in Newcastle, and admitted consecutively with a hip fracture, and 382 community controls, matched by age and sex, who had not suffered a hip fracture. Measurements and main results-Validated methods were used to assess customary physical activity. Information on body build, cigarette smoking, and alcohol consumption was also obtained. Grip strength was measured. Physical inactivity was strongly associated with the risk of hip fracture in men and women. Subjects who did not regularly weight-bear, perform muscleloading activities such as climbing stairs, and perform productive activities such as gardening, were all more than twice as likely to sustain a hip fracture, when compared with subjects at the higher end of the activity spectrum. These increases in risk remained after adjusting for body mass index, smoking, alcohol consumption, and dependence in daily living activities. Conclusions-Customary physical inactivity is an independent determinant of hip fracture in the elderly. Strategies to improve the day to day activity of elderly people require urgent exploration.
Hip fractures in the elderly constitute a major public health problem for which preventive strategies are urgently required.' The risk of hip fracture depends upon two ultimate determinants: bone strength and the risk of falling.
Evidence is accumulating that physical activity is a determinant of bone density,3 and that regular weight-bearing exercise retards bone loss in middle and later life.4 This has been supplemented by the results of two recent epidemiological studies of hip fracture in southern England5 and Hong Kong,6 in both of which customary physical inactivity was found to be an independent risk factor for hip fracture. To confirm this association, and to explore whether differences in activity pattems in elderly people might explain regional differences in the hip fracture incidence rate, we report a case-control study of Patients in the study group were compared with 382 community controls, resident in the same district, who were selected from the Newcastle Family Practitioner Committee register. Two controls were individually matched to each case by sex and age within four years. For 12 cases it was possible to find only one control. The response rate in controls was 74% of those contacted. When a control refused to participate or failed the mental test score, a substitute was selected.
All cases and controls were interviewed by a single nurse interviewer using a structured questionnaire. Cases were interviewed in hospital within 10 days of admission. Physical activity in the six weeks before the interview was estimated with a validated questionnaire for the assessment of customary activity in the elderly, as previously described.'" Five summary indices of physical activity were used: amount of time spent standing indoors, amount of time spent walking outdoors, self reported walking speed, frequency of stair climbing, and duration of outdoor productive activities, for example gardening, cleaning, and house repair work. These types of activity all involve significant amounts of time spent weightbearing, and comprise a substantial portion of the total activity undertaken by elderly people in Britain."0 Information was also obtained on body build, cigarette smoking, alcohol consumption, dietary calcium intake, medical and drug history, dependence in daily living activities, and reproductive variables in women. Grip strength was measured with an isometric dynamometer. The maximum of three readings on each hand was used for subsequent analysis.
The data were analysed using conditional logistic regression for matched case-control studies." l A case-control set was excluded if either the information for the case or both controls was not available. The significance of gradients of odds ratios was assessed with x) tests for linear trend, using the original values of continuous variables as recorded. Relationships between variables were studied with multiple linear regression, or multiple logistic regression as appropriate. Table II shows the change in fracture risk with declining level of customary physical activity for men and women combined. There was a statistically significant (p<OO1) increase in fracture risk with declining level of customary activity in four of the five indices, after adjustment was made for three potential confounding variables (body mass index, cigarette smoking, and alcohol consumption). The risk gradient was most marked for 
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